For Rwanda, one of the poorest countries in the world, trade offers the most effective route for substantial poverty reduction. However, the poor in Rwanda, most of whom are subsistence farmers in rural areas, are currently disconnected from markets and commercial activities by extremely high transport costs and by severe constraints on their ability to shift out of subsistence farming. The constraints include lack of access to credit and lack of access to information on the skills and techniques required to produce commercial crops. The paper is based on information from the household survey and a recent diagnostic study of constraints to trade in Rwanda. It provides a number of indicative simulations that show the potential for substantial reductions in poverty from initiatives that reduce trade costs, enhance the quality of exportable goods and facilitate movement out of subsistence into commercial activities.
Introduction
Rwanda is one of the poorest countries in the world, with a per capita income of $230 in 2003. The vast majority of the poor reside in rural areas so that rural development is crucial to sustained poverty reduction. The majority of the poor are farmers and the poorest are those that produce mainly or solely for subsistence. Farmers involved in the production of commercial crops, primarily tea and coffee, tend to be less poor and have a high propensity to spend on other products produced in rural areas. Given its small domestic market, it is trade that offers the best prospect of sustained growth and poverty reduction. But at present, handicapped by extremely high trade costs, Rwanda's rural economy is trapped in subsistence activities. Annual exports per capita in Rwanda amount to just $18 compared to an average of $145 in Sub-Saharan Africa.
This paper shows how opening up rural Rwanda to commercialization and trade could have a substantial impact on poverty. Three major interrelated routes by which trade can enhance rural incomes, unleash the potential for specialization and reduce poverty are analyzed. First, reducing rural transport costs is central to initiate a strong growth impulse through higher farm gate prices for exportables and more specialization in commercial products. We highlight this issue by concentrating on coffee, the principal agricultural export. Transport costs facing producers in Rwanda are very high and many farmers are effectively delinked from national and international markets. High transport costs depress farm gate prices and represent an implicit tax on exportable producers. Second, a key element of the Rwanda government's strategy for the coffee sector, as well as for other commercial crops, is to increase quality through a fully washed strategy. Fully washed coffee has been commanding prices that are more than double that of standard coffee.
Finally, reducing transport costs and the introduction of quality-enhancing techniques will increase the incentives for rural households to participate in the production of exportable products. We assess the impact on incomes and poverty of successful switching of the poorest farmers into higher return economic activities.
Our analysis, based on information from the 2001 household survey, suggests that all three mechanisms have a very strong potential for reducing poverty in Rwanda, with WPS3784 particularly strong impacts on small farms which support the poorest households. For example, facilitating the shift out of subsistence into coffee production for those farmers that have a propensity to produce coffee would reduce the national poverty headcount index by more than a quarter. However, substantial barriers to rural development will constrain movements out of subsistence into commercial production. The key barriers are the lack of availability of credit in rural areas to finance the transition and lack of knowledge of relevant techniques for cultivating and preparing new crops. While these constraints remain and transport costs are high the poverty reducing potential of trade in
Rwanda cannot be realized. Rwanda is severely constrained in addressing these structural barriers, which should be a focus of assistance from the international community.
The rest of the paper is organized as follows. The next section analyzes the main determinants of poverty in Rwanda, emphasizing the role of trade costs. Sections 3 and 4 examine the impacts of lower transport costs and higher quality coffee on poverty, respectively. Section 5 looks at the structural implications of those two simulations on the rural economy. It highlights the poverty impact of switching from subsistence to more commercial agriculture and open trade. The main policy implications and conclusion are drawn in section 6.
Trade Costs as Key Determinants of Poverty in Rwanda
The first step in putting in place policies and programs to reduce poverty is to gain an understanding of its key determinants. We investigate here the role of trade costs, among other key determinants, in allowing individuals to escape poverty in Rwanda. To do this, we estimate the determinants of the probability of not being poor in Rwanda through a probit regression, using the Rwanda Household Living Conditions Survey (EICV). The EICV was carried out between October 1999 and July 2001 and it contains community characteristics indicators together with information from 6,420 households distributed among Rwanda's 12 provinces.
1 The overwhelming majority of the households interviewed live in rural areas, where the incidence of poverty is highest. Indeed, the headcount index in rural Rwanda stands at 47 percent, against only 13 percent in urban areas 2 (Table 1 ). The EICV also shows that poverty varies substantially across provinces.
The poverty incidence is highest in Gikongoro (57 percent) and lowest in Kigali Ville (10 percent).
Denoting y as the poverty status (incidence index) of observed individuals within the sample, and X as a vector of major individual, household, community and regional characteristics, the probability of escaping poverty is defined by the probit model:
Φ is the standard cumulative normal probability distribution and Xb is the probit score or index. The probit coefficient, b, shows the impact of a one-unit increase in the predictor on the probability of not being poor. A one-unit increase in the predictor leads to an increase in the probit score by b standard deviations. We model the probability of being out of poverty as a function of the following predictors: market access community variables (such as, access to roads, access to electricity, proximity of markets), household and individual characteristics (demographic profile, head of household education, land size, livestock, etc.), and a set of control variables such as provincial dummies. Table 2 shows the results of the probit estimation. A key feature of these results is the central role of community variables in escaping poverty. Access to year-round roads, credit and electricity increase significantly the chances of escaping poverty. Of particular interest in the context of this paper is that all of the market access variables significantly influence the chance of escaping poverty. Households that do not have easy access to a road and/or have to use impracticable earth roads to connect to secondary or main roads have limited or no access to product and factor markets, substantially reducing the opportunities for escaping poverty. Regional disparities in the probability of being poor partly reflect this result. Residents of Kibuye, Kigali, Gikongoro, Byumba, and Butare that are more likely to be in poverty have poor access to community infrastructures, rural 2 For our analysis the poverty line is conventionally defined as the per capita income of the final individual in the 4 th decline of the income distribution. The headcount index, P0, is the proportion of population with per capita expenditure below the poverty line. The poverty-gap, P1, estimates the average distance separating the poor from the poverty line, as a proportion of that line. WPS3784 transport in particular. In contrast, residents of Gisenyi and Kibungo, better endowed in infrastructures, are more likely to be out of poverty.
Among the household characteristics that affect poverty, occupation appears to be the single most important variable. The results suggest that someone who earns a wage in the non-farm sector has a substantially higher chance of not being poor and that a selfemployed non-farm worker is also much more likely to be non-poor. On the other hand, being an agricultural worker (4 percent of rural households) implies a higher probability of being poor. However, these three categories represent only 4 and 8.5 percent of rural households, respectively. About 76 percent of household heads are farmers. Being a farmer helps many households escape from poverty but only insofar as the comparator category is households without occupation (7 percent are in other sectors or have no occupation).
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The other household characteristics that significantly affect poverty include household size, education and the level of wealth, reflected in terms of land and livestock holdings.
Households with a low dependency ratio, large land and livestock holdings and a more educated head are more likely to be out of poverty. The result regarding land is interesting given a proposed revision to the land law in Rwanda that seeks to increase the feasibility of larger land plots. Also of importance here is the role of cooperatives, which can successfully bring small scale farmers together to allow for more efficient utilization of land, improved access to credit and better dissemination of information. The key message here is that a reorganization of the rural sector, which leads to the more effective use of agricultural land, is likely to have a substantial effect in reducing poverty.
The Poverty Impacts of Lower Rural Transportation Costs

Direct short run narrow effects
The analysis in this section shows that allowing and improving access to markets through better rural infrastructure, especially rural transport, has a strong potential for reducing poverty. 4 The analysis concentrates on coffee, the main exportable crop and the main vehicle for raising cash incomes in rural areas and for stimulating a switch from subsistence to more market oriented agriculture. Beyond coffee farmers, reductions in rural transport costs will benefit all producers and consumers in rural areas and will be integral to a policy that seeks to increase the role of markets and market oriented production in rural areas. Thus, the impact of policy and investment initiatives to improve access to rural transport will by far exceed the more narrow simulations on poverty that we investigate here.
As a small coffee exporter, Rwanda is a price taker in the world markets. Hence in the analysis below we take world prices as exogenous and assume that changes in coffee supply in Rwanda have no impact on the world price. For all coffee farmers, regardless of the quality of their crop, one of the key determinants of the producer price that they receive in Rwanda will be the transport cost.
Transport costs incurred by exporters both within Rwanda and on the main corridor routes to ports in neighboring countries are very high. It is estimated that the transport cost from the farm-gate in Rwanda to the port in Mombassa is about 80 percent of the producer price. Rural transport costs alone, that is, of transport from the farm gate to the capital, Kigali, is estimated at 40 percent of the farm gate price! 5 These costs represent an implicit tax on coffee (and other exportable) producers.
Porto (2005) shows how reducing trade costs in Moldova could have a substantial impact on poverty. We follow a similar approach simulating lower rural and international transport costs leading to higher prices for farmers, which encourage greater production and raise the incomes of rural farmers. Here, we look specifically at the effect of a 50 percent cut in rural transport costs on coffee farmers' income. This is not unrealistic.
Most of the roads in rural areas are unpaved. Vehicle operating costs are estimated to be 4 Access to rural transport is also a key element in providing access to other key services related to poverty and standards of living, such as, participation in education and access to health services. 5 World Bank (2005) about 50 per cent higher on poor quality roads compared to good quality roads. 6 For many farmers roads are not accessible or totally inadequate and head carrying is the only available mode of transport. Given the uncertainty of the magnitude of such a reduction in transport costs on producer prices, we perform the simulations using two pass-through assumptions that is the extent to which the fall in transport costs is reflected in higher producer prices for farmers: a 100 percent pass-through and a 50 percent pass-through.
We follow Deaton (1989 Deaton ( , 1997 whereby the short-run effects of price changes are directly proportional to income shares. In particular, holding all the other components of household income constant and assuming that coffee produced in Rwanda is entirely exported (there is almost no domestic consumption of coffee), the direct short-term welfare impact of a price shock on household i is given by: Table 3 shows the different sources of income for Rwandan households, including income derived from coffee sales. At the national level, close to 57.6 percent of households' income comes from labor market activities and almost 26 percent of income is derived from the sale of agricultural products. In rural areas, agricultural income accounts for close to 42 percent of total income, most of which is derived from the sale of food crops (33 percent) while a smaller portion comes from the sale of commercial crops, 6 A World Bank study found that lack of maintenance on the road between Gitarama and Kibuye raised vehicle operating costs from a 1989 level of $1.00 per kilometer to almost $3.40 per kilometer in 1996. The recent rehabilitation of the road has resulted in a fall of more than 50 percent in vehicle operating costs and to a reduction of overall transport costs of about 40 percent. As a result, agricultural surpluses in the area can now be sold in markets throughout the country, and a general shift is taking place from subsistence agricultural to production for the market (World Bank (2005)).
mainly from the sale of coffee (3 percent). Labor market income constitutes about 43 percent of the income of rural households, but agriculture contributes little to this (8 percent), most of the income coming from collective services (16 percent).
Since the direct effect of an increase in the farm gate price of coffee is on coffee farmers, we restrict the sample to coffee growers (those that produce a nonzero quantity of coffee in the year before the administration of the questionnaire). This allows us to see more clearly the contribution of coffee to the total income of a group that represents 10 percent of rural households and about 400,000 people. The share of income derived from coffee varies between 14.4 percent for coffee farmer households in the 4 th decile and 1.79 percent for the top decile (table 4) . Due to different agro-ecological conditions and infrastructure availability across regions, there is a wide disparity in households' ability to engage in coffee production and, therefore, in the contribution of coffee to total income. The share of coffee sales in total income is the greatest in Cyangugu province with 14 percent, while coffee is not a viable option in Umutara and represents a minor activity in Ruhengeri and Buyamba (table 5) . Table 6 shows the results of the simulations. A 50 percent reduction in rural transportation costs that translates into a 20 percent increase in coffee producer prices reduces the poverty incidence among coffee farmers by almost 6 percent (from 42 to 39.6 percent), and the poverty gap of coffee farmers by 7 percent (from 0.136 to 0.126) 7 . This corresponds to about a half percent reduction in national poverty incidence, or about 16400 people 8 . This reduction in the number of poor is not trivial given that no secondround effect is incorporated in the analysis (see below). The impact of reductions in transport costs on coffee farmers' incomes is fairly linear, smaller or larger changes in transport costs will have proportionate effects on incomes. Here we have assumed a 50 percent fall in rural transport costs alone. If international transport costs were also to fall by a similar magnitude the impact on coffee farmers incomes would be approximately 7 As a starting point, note that coffee farmers are located in the middle section of the income distribution. They are neither extremely poor nor rich. Their poverty gap for coffee producers is of less than 0.14 against 0.16 for non-coffee farmers also clearly indicates that poverty is less deep among coffee farmers than noncoffee farmers. Furthermore, reducing rural transport costs has a positive impact on the distribution of income -the poor benefit (those in the first four deciles) proportionally more than their wealthier counterparts (table 7) . The effect on the distribution of income (ranked in deciles) mirrors the distribution of the share coffee income in total income. Coffee farmers in the 4 th decile, for whom coffee provides 14 percent of total income, would see a 3 percent rise in their income. In contrast, coffee farmers at the top of the income distribution would only enjoy a 0.36 percent increase in income. In terms of the different regions, the largest welfare gain accrues to Cyangugu (+2.7 percent), Kigali Ngali (+1.8 percent) and Kibuye (+1.8 percent) whilst in regions where coffee is less important as a source of income, Umutara, Ruhengeri and Buyamba, there is little increase in income (table 7) .
Potential second-round effects.
While the direct effect of changes in coffee producer prices falls on the welfare of coffee farmers, other farmers and non-farmers may reap significant indirect benefits from higher coffee incomes. The two traditional channels through which spillover effects work are through the labor market and the markets for food and other local non-farm goods. In Rwanda, only 8 percent of coffee farmers employ paid labor, implying that greater returns to coffee farming may have little employment impact in the short run.
Furthermore, since farmers use sub-optimal levels of fertilizer, they may be more inclined to use some of their extra income to apply more fertilizer and boost productivity, rather than increasing employment. Finally, given Rwanda's very high labor to land ratio (with a population density of 350/ km2), a land constraint may prevent high incremental employment while at the same time, a large pool of landless people may suppress the potential increase in wage rates (in other words, it is unlikely that a neoclassical closure rule --full employment and flexible wage rate-applies in rural Rwanda).
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In contrast, significant spending spillover effects are likely to arise from the higher incomes for coffee farmers. On average, some 40 percent of coffee farmers' income is spent on food products. 
The Poverty Impacts of Higher Quality Coffee
Enhancing the quality of agricultural products produced in Rwanda's rural economy is another vehicle for poverty reduction. A key element of the government's strategy for the coffee sector is to increase the proportion of washed or quality coffee in output and exports. Fully washed coffee has been commanding prices that are more than double that of standard coffee. Here we investigate the potential impacts of this strategy on poverty.
It is worth noting that improvements in rural transport logistics are crucial to the success of the fully washed coffee strategy since the coffee cherries must be washed within 6 hours of being harvested or the quality starts to depreciate. Clearly farmers that are currently more than 6 hours distant from a washing station will be unable to benefit from this strategy. 9 The magnitude of multiplier effects depends on supply elasticities of local goods, as demonstrated by Delgado et al. (1998) , after Haggblade et al. (1991) . If capital constraints or high transaction costs result in inelastic supply of non-tradable goods, then costs of production will quickly rise with expanded demand, and the growth in production of local goods and services will be dampened. 10 For example, tariffs on imports of rice are currently high at more than 25 percent.
Using the same methodology as above, we explore a number of scenarios. First, we simulate the impact of half of coffee farmers receiving double the price for their coffee as a result of producing higher quality coffee. Second, we assess the impact when only large farms are able to increase quality and receive double the price for their coffee, whilst the third simulation constrains the impact of higher quality to medium sized farms. Next, we allow for both large and medium farms to receive the 100 percent price increase for higher quality coffee. A final scenario assumes that only small farms raise quality and receive double the price for their coffee. Small farms are defined as farms with less than 0.5 hectare, medium sized farms are those with between 0.5 and 1 hectare, while large farms have more than 1 hectare.
The results suggest that the coffee quality program has a strong poverty-reducing potential. For instance, doubling the price received by half of coffee farmers reduces the incidence of national poverty by about 5 percent (table 9) . Further, the poverty impact of the quality program is inversely proportional to the level of income. Targeting small farms, through technical assistance and access programs, could reduce the incidence of national poverty by 6 percent, compared to a reduction of 2 percent if only large farms adopt the quality program. This reflects that most of the large farmers are not poor. On the other hand, they are more capable of adopting the quality program and their resulting increase in income could indirectly benefit the poorest farmers.
Welfare Gains from Switching from Subsistence to Coffee Farming
Lower transport costs and the introduction of quality-enhancing techniques will boost the incentives to produce coffee in Rwanda. Existing farmers will seek to raise productivity and will be better able to purchase fertilizer and invest in new coffee trees and improved techniques. Higher returns to coffee will also lead to an increase in the number of farmers who wish to switch from subsistence to coffee production. In this section, we explore the potential gain to farmers from switching from subsistence agriculture to coffee farming in Rwanda and then assess the impact on national poverty if such switching were to occur.
The purpose of this analysis is to stress that initiatives to reduce transport costs and raise
WPS3784
the quality of exported crops will have a much greater impact and return if constraints to farmers moving out of subsistence and into commercial crops are also addressed.
To do this analysis, one cannot just compare the average observed income of coffee farmers with that deduced for subsistence farmers since these two groups of farmers have different characteristics, some of which are correlated with the probability of belonging to one or other category. It is important to take into account the propensity of farmers to move out of subsistence and into coffee production. Here this is based on the characteristics of those already producing coffee.
The propensity score matching (PSM) methods, pioneered by Rubin (1977) , Rosembaun and Rubin (1983) , and Heckman, Ichimura and Todd (1997), allow one to build a counterfactual and estimate the average effects of participating in coffee markets on monetary household incomes. In other words, they help determine how much extra income is associated with switching from subsistence to coffee, assuming a binding land constraint. The method consists of first estimating the probability of producing coffee (probit model) that defines a propensity score p(x), for a given vector of observable characteristics x. In a second stage, one can use either traditional (one-to-one) or more recent matching methods to pair participants (coffee farmers) and non-participants (subsistence farmers). Traditional PSM methods (Rubin 1977, Rosembaun and Rubin 1983 ) pair each participant with a single non-participant, the matching being based on the degree of similarity in the estimated probabilities of being a participant. More recently developed non-parametric matching estimators use a weighted average over multiple observations to construct the matches (see Heckman et al, 1997) . We apply both methods in this analysis. Finally, the outcome differential, here the per capita income gain, is estimated using kernel methods. 
Let D = 1 for individuals who participate and for whom 1 Y is observed and D = 0 for non-participants, for whom 0 Y is observed. Finally let Z denote a vector of observed characteristics of individuals used as conditioning variables. Our task is to estimate the mean impact of participation ("the mean treatment effect on the treated"), given by:
The parameter TT estimates the average impact among participants. However, while
, the counterfactual mean,
, cannot be directly estimated, hence the recourse to matching estimators.
Denoting P, the propensity score, i.e., the probability of participation given Z,
, one key assumption made is:
In other words, the outcome for non-participants matched to participants using the closeness of their propensity score (characteristics) is a proxy for the outcome for participants had they not participated.
The mean impact of participation thus becomes 11 :
Applying this method to our purpose, P φ is the average extra income that an individual would gain from switching from subsistence to coffee farming.
To model the decision to engage in coffee farming, we build on the large literature on the determinants of adoption of new techniques in agriculture (Foster and Rosenzweig 1995, 11 For an in-depth discussion of the matching techniques and assumptions, see Smith and Todd (2001) . Conley and Udry 2004, Besley and Case 1994) . This literature identifies human capital (measured by education, gender, and age), learning by doing and learning externalities as major determinants of technology adoption. We model the decision to engage in coffee farming as a function of market access community variables, household characteristics (head of household education, demographic profile, level of wealth, etc.), and a set of control variables such as provincial dummies and availability of extension services. The probit regression is performed for heads of households. The switch from subsistence to coffee can be interpreted as technology adoption in agriculture.
Community characteristics strongly influence the probability of participating in coffee farming with access to electricity, road and extension services all being important (table   10) . Extension services are a set of technical supports, training and information about markets provided to farmers to increase productivity and profitability through the promotion of new crops, new techniques and new quality-enhancing practices. Other studies on African economies also show the importance of extension services. For instance, Balat et al. (2004) find that households in Zambia that have received extension services are on average more productive in market agriculture than households that have not. Clearly, provision of high-quality extension services is central to facilitating a structural transformation of agriculture in Rwanda.
Demographic profile is the most important household characteristic that significantly influences the likelihood of engaging in coffee farming. Households with many dependents and headed by a male are more likely to be involved in coffee farming in Rwanda. Coffee is a labor-intensive activity and in a situation where labor markets are imperfect, having a large pool of family labor appears to be an advantage. This is important because our earlier broad analysis of the determinants of poverty showed that a high number of dependents is positively associated with the probability of being poor.
This suggests that, after controlling for community characteristics, those households currently involved in subsistence activities who have a relatively strong propensity to produce coffee are more likely to be poor. Hence, initiatives that facilitate the movement WPS3784 of these households into coffee production are likely to have a very strong impact on poverty.
Education and land and livestock holdings affect positively the probability of participating in coffee farming. This is not surprising. Engaging in a tradable sector presents different challenges to farmers, compared to those that arise in producing nonmarketable products. These include substantial initial investments, the capacity to adjust to frequent changes in prices as well as adoption of new technologies and marketing skills, all of which are helped by education and wealth reflected in terms of land and livestock.
12 Thus, in the absence of effective financial markets in the rural area, it is only relatively wealthy farmers who have the capacity to move into coffee production. Finally, agro-ecological conditions are an important endowment for some provinces and districts (Cyangugu, Butare, Gitarama) and a serious constraint to engaging in coffee farming for others (Umutara, Ruhengeri and Buyamba). Farmers in the latter provinces are less likely to gain from a switch from subsistence to coffee farming because of natural constraints.
Having examined the main determinants of the probability of being able to participate in coffee farming, we now look at the potential gain from participating in coffee farming by estimating the average agricultural income subsistence farmers would have earned had they participated in coffee production. We find that farmers who have a propensity to produce coffee who actually shift out of subsistence agriculture into coffee production would have earned between 17,000 and 22,000 RwF more (depending on the particular matching method that is used). This translates into a difference in income of between 23
and 30 percent (table 11) . 13 If the subsistence farmers identified as having a propensity to produce coffee (40 percent of our sample) actually shifted into coffee production then the national poverty headcount index would fall by more then 25 percent and the poverty gap would drop by 12-13 percent.
12 Access to credit did not appear significant in the regression, but this is very likely to relate to how this variable was defined in the questionnaire. The question asked is whether credit is available in the community without precision of the type of credit (micro-credit, credit for farm investment, etc.). 13 Balat and Porto (2005) find similar quantitative effects in Zambia, where a shift out of subsistence into cotton production leads to gains of around 20 percent of average expenditure for the representative poor farmer.
These average gains are substantial and raise the question of why farmers are not already making this shift if there is a strong incentive in terms of higher incomes. There must be constraints which are preventing farmers in rural areas from moving away from subsistence agriculture even though they have a propensity to produce coffee. There are a number of issues here that must be addressed including the costs that are incurred in shifting into coffee, in terms of the investment in plants and so on, the lack of income whilst the new plants become harvestable, and the higher risks associated with cash crops. Cadot et al (2005) suggest that these adjustment costs can be very large. They estimate that the cost of moving out of subsistence for farmers in Madagascar can amount to around 250 percent of the value of a subsistence farmer's annual production. These costs and investments all necessitate the effective provision of credit to rural communities, something which is severely lacking at present. In addition, there is also the need for information on techniques for producing different crops, and so a need for widely available extension services, as well as access to transport.
Policy Implications and Conclusions
Increasing incomes in rural areas is necessary for poverty reduction in Rwanda since the majority of the poor live in rural areas. Improvements in returns to exportable commercial crops are the most direct and probably the most effective way of increasing the flow of cash into rural areas and so must lie at the heart of poverty reduction in Rwanda. This paper has shown that reducing trade costs can have a profound impact on poverty. The benefits of lower transport costs, if reflected in higher producer prices, will be realized by all coffee farmers, and indeed all commercial farmers. Reducing transport costs and providing access to transport to those who are currently remote is therefore a crucial element in the poverty reduction strategy. Similarly, our analysis shows that the government's strategy of increasing returns by raising quality and therefore the market price of Rwandan produce will have a significant impact on poverty, particular if small farmers are targeted and assisted in improving the quality of their coffee crop. However, the success of this strategy requires effective rural logistics services and transport capacity, to ensure that coffee is washed in good time before its quality starts to deteriorate. This capacity is currently lacking.
We also show the substantial impact on poverty that could arise if higher returns to commercial crops encourage larger numbers of farmers to shift from subsistence activities into the production of coffee or other commercial crops. We find that a key characteristic linked to the probability of being poor in the overall sample, a large dependency ratio, is associated with a strong propensity to produce coffee. This suggests that measures that facilitate switching into coffee will have an especially strong impact on the incomes of the poorest families in rural areas. Nevertheless, there are substantial barriers to this process of switching into commercial crops in terms of access to credit to finance the adjustment away from subsistence and access to knowledge and skills to successfully cultivate commercial crops. Unless these are addressed, the role of trade in reducing poverty in Rwanda will be severely hampered.
We have found significant impacts on poverty while only considering the most direct reactions to changing prices. However, the effects will be considerably larger, since
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coffee farmers typically have a high propensity to spend on other products produced in the rural communities. Increasing returns to commercial farmers could have substantial multiplier effects within rural communities. The challenge is to provide an infrastructure and framework by which rural markets can develop and flourish. Given the current level of development in Rwanda it is clear that this will require a significant response and engagement from the international institutions and donors. 1. The headcount index, P0, is the proportion of population with per capita expenditure below the poverty line
The poverty-gap, P1, estimates the average distance separating the poor from the poverty line, as a proportion of that line 2. Poverty line: 50,145.73 RwF = Income per capita of the last individual in the fourth decile of expenditure ranked by adult equivalent 3. All farm households in urban provinces are considered as "rural" 
Note:
Excluded categories: "No occupation" and "other occupation"; "Kigali City" and "Umutara" 
